Introduction. - The existence of birefringence properties of total reflection of light on the separation plane of two isotropic homogeneous media has been known for some time [1 ] , and experimental evidence was first demonstrated by Goos and Hanchez [2] . These authors considered a large number of successive total reflections of a pencil of light between two parallel planes, and found that a source of unpolarized light is split into two images, one image being polarized parallel to the incidence plane, the other perpendicular. Using a different apparatus, Imbert [3] has recently found evidence for a splitting between right and left circular polarizations (see also [10] ) : in his experiment, the successive total reflections of the pencil of unpolarized light take place on the sides of a regular dielectric prism.
These effects, which are of the order of one wavelength at each reflection, have been computed by various methods [4] , [6] , [7] among which [4] It is straight forward to compute the location of I : its coordinates in the (S' X, S' Y) system (see Fig. 1 )
where À is the wavelength of the light in vacuo, and 5(i) the phase shift of a plane wave at total reflection, as computed from Maxwell's theory. Going to the expression of 5 in terms of i and n for polarizations perpendicular and parallel to the incidence plane [5] , one finds the explicit expressions :
As i varies, I1 and III define two caustic surfaces which are the images of S through our anisotropic optical system.
Several remarks are in order : formulae (2) and (4) do not seem to exist in the literature on the subject.
Our results for the experimentally observed quantities L1 LL and All1 agree with those of Hora [6] and Boulware [7] who also derives them via a phase-shift analysis. However, they differ by a factor cos2 i/cos2 ij, with sin il = 1/n from the formula of Renard [8] and Imbert [3] The experimental set-up of [3] gives : so that one finds (1) or, numerically, This is to be compared with Imbert's experimental value [3] ]
We thus see that our approximate treatment which neglects the variation of l5 with the incidence angle gives an effect which, though too small, is of the correct order of magnitude.
3. Complète description of the transverse shift. -Let us now come to a more rigorous treatment of the transverse shift, in which we shall take into account the variation of phase shifts with the incidence angle.
In the first two preceding sections, we have used the approximation of geometrical optics to reconstruct the images from the envelope of the outgoing plane waves. However, we are dealing with a system in which polarization plays a crucial role, and standard geometrical optics do not tell us which polarizations of the outgoing waves should be used to determine the position and nature of the images.
Let us see, in an example, the kind of problems one runs into when one does not choose the polarization to which one applies geometrical optics appropriately : in section 1, we could imagine to send an incoherent light on the apparatus, and at the exit, to pick up a given circular polarization (say, right) with a filter. The envelope method of section 1 [7] ,
